In vitro asymmetric binding of the pleiotropic regulatory protein, FruR, to the ace operator controlling glyoxylate shunt enzyme synthesis.
The fruR gene of Escherichia coli, which encodes the regulatory protein FruR, was cloned in the pT7-5 expression vector so as to overproduce a protein tagged with 6 histidine residues. By using a one-step chromatographic procedure, FruR was purified to near-homogeneity. Analysis of the protein under both denaturing and nondenaturing conditions indicated that it is a tetramer with a molecular mass of about 150 kilodaltons. The positions of interference between FruR and the operator of the acetate operon were examined. The number and nature of the nucleotides essential for FruR binding were determined by several different techniques: base methylation with dimethyl sulfate, base removal by formic acid and hydrazine, uracil interference, and hydroxyl radical footprinting. It was observed that FruR asymmetrically binds to a 16-base pair DNA sequence located 170 base pairs upstream from the transcriptional start point of the ace operon.